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Design And Thermoeconomic Analysis Of A New System For Co; Separation From The
Flue Gases With The Aim Of Reducing The Heating, Cooling, And Power Needs

S. Khalili Sarbangholi
L. Garousi Farshi

Department Of Mechanical Engineering, University Of Tabriz, Tabriz, Iran
Department Of Mechanical Engineering, University Of Tabriz, Tabriz, Iran

Abstract

In the present paper, in order to to reduce the energy needs of industrial processes, a new system for co, separation from the flue
gases is designed and analyzed comprehensively. The energy needs in the ccs process are include the heating, cooling, and power
needs in different positions of the system. Several modofocations are implemented in the new system which include the utilization of
high-temperature of flue gases in supplying the energy demands in other sections of the system, the preheating of co,-rich solution
before the stripper, the preheating of reflux stream, using of an orc cycle in the stream of flue gases, the initial compression of flue
gases, the use of a turbine in the stream of outlet clean gases, and some other structural improvements with the aim of creating
interconnections between different sections of the system. The thermoeconmic results show that the performance of the system
improves so that the heating and cooling needs in the modified system are reduced at about 16.61% and 60.65% respectively in
comparison with the benchmark system. Also, in the new system, a useful power of about 368.5 kW can be extracted. Aso, besides
the energetic parameters, the economic situation of the new system is also improves and the results show that about 4.97% reduction
in the total initial, operating, and maintenance costs are achievable in the new modified system.

Keywords: CO, Separation, CCS, Energy, Exergy, Thrmoeconomic,Reduce Energy Demands, Flue Gases
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